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@ Confectionery fats. 

@ Laurie fats particularly palm i<emel oil are selectively 
liydrogenated to provide at least 25tyb of the residual unsatura- 
tion as trans acid, providing closely similar fats to expensive 
coconut oil products. The fat may be blended with othiers, 
particularly other laurio fats. 
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Description 

CONFECTIONERY FATS 

This invention relates to edible fats suitable for use In confectionery and in particular to lauric fats and their 

preparation. 

5 

Background and General Description 

The lauric fats are composed of members of the seed fats of the palmae family which with very few 
exceptions consist of glycerides of a varied mixture of saturated fatty acids with unusually little in variation of 
composition throughout the whole family, lauric acid forming approximately half of the total fatty acids of most 

10 of the endosperm fats, with myristic acid amounting to about 20t>/o and with significant, but smaller quantities, 
of capric and caprylic acids, the amount of palmitic and stearic acids being relatively small at less than 10% 
and 5Q/b respectively and the amount of Cis fatty acids generally being substantially less than most vegetable 
fats and oils, particularly of polyunsaturared fatty acids containing two or more double bonds. 
The lauric fats comprise a limited number of members of the family containing less than 20o/o total 

15 unsaturated tatty acids, their overall fatty acid composition providing a melting profile for which these fats are 
highly prized in confectionery, the principal members available In commerciai quantities for this purpose being 
babassu, coconut and palm kernel fats, although others such as tucum and ucuhub'a are also suitable for this 
purpose. In particular, coconut oil and stearin fractions derived from it by separating its lower-melting 
glycerides, are widely used in confectionery. Usually 50-750/o of the lower-melting components are removed in 

20 an olein fraction, commonly by expressing it from the higher-melting stearin fraction under pressure. 
Alternatively, lauric fats may be hydrogenated to produce harder fats. It has however hitherto been the practice 
to hydrogenate non-selectively, usually with the aid of an active nickel catalyst, yielding a substantially 
saturated fat. The melting point of coconut oil when saturated is increased from 23-25* to approximately 34° 0 
and palm kernel oil from 27-29** to approximately 42** C. These hydrogenated fats are valued as toffee fats and 

25 for biscuits and other confectionery purposes. 

The effect of non-selective hydrogenation however by measuring the amount os stearic acid residues, is 
progressively to increase solid content index (SCI) of the fat both at 20*" 0 and 30*" C. to a level which is either 
too high at 30** 0 or too low at 20** C compared with coconut oil stearin, a good quality sample of which may 
exhibit SCI values of as high as 70-80o/o or even more at 20°C, and 20/o or less at 30**C. 

30 The present invention provides selectively hydrogenated lauric fats. Selective hydrogenation does hot effect 
substantially complete saturation to measure the amount of stearic acid residues, but converts di- and higher 
unsaturated fatty acids to mono- unsaturated acids. At the same time selective hydrogenation promotes 
isomerisation of els- oleic acid to trans- oleic acid, otherwise known as elaidic acid having a higher melting 
point than the cis acid. Non-selective catalysts may of course be used under hydrogenation conditions which 

35 limit the extent of hydrogenation, leaving a product in which a degree of unsaturation remains and in which a 
modicum of cls/trans isomerisation may occur. However, by Its nature non-selective catalysis activity Is 
indiscriminate and capable of leaving polyunsaturated fatty acid residues in the product while at the same time 
substantially increasing the amount of saturated fatty acid and moreover inducing less trans isomerisation by 
comparison with selective catalysts. 

40 This difference is reflected in a increase In hardness of the less pronounced products of thelhvention . The 
isomerisation is always Incomplete, with cis- and trans- isomers in equilibrium. Nevertheless , the fats of this 
invention exhibit a trans content of preferably at least 25P/b by weight of the total unsaturated fatty acids 
present, and more preferably at least 500/o. The upper limit of the trans acid content in these terms is of course 
determined by the cis-trans equilibrium that can be achieved, generally agreed to be of the order of 1 :2 molar 

45 ratio, the absolute amount of trans acid being determined by the Iodine Value of the fat. Trans- containing i.e. 
trans- isomerised lauric fats are believed to be novel. 

Prior Art 

Many publications describe the non-selective hydrogenation of fats and glyceride oils including lauric fats. 
50 to form both saturated and incompletely hydrogenated products, and suitable active I.e. non-selective 
catalysts for this purpose. Many publications also describe selective catalysts by means of which the present 
invention may be carried out and the extent of isomerisation that takes place with such catalysts, but hitherto 
these have been applied only to the treatment of non-Iauric fats. 
In GB 557620 a combined hydrobleaching and non-selective hydrogenation catalyst mixture is used in the 
55 treatment of fats and vegetable oils which Is said to provide a greater synergistic action. The process may be 
applied to coconut oil. 

GB 658188 describes a process for rapid hydrogenation of fats including coconut oil capable of saturating 
them. Catalysts which are selective in action eg. metal sulphides are unsuitable for the process. 
GB 955788 discloses hydrogenation of palm kernel oil substantially to saturation, with Iodine Values less 
60 than 3. 

GB 1107206 describes incomplete hydrogenation of lauric fats by non-sel6ctive catalysts. 
According to GB 1 154230 fats Including lauric fats are hydrogenated to a.limited extent giving a degree of 
cis/trans isomerisation, following pre-acylation of sterols present In the fats. 
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According to GB 309502 fats and vegetable oils Including coconut oil are hardened by unspecified 
hydrogenation catafysts. 

According to GB 1444820 non-lauric fats hydrogenated to remove polyunsaturation are randomised with 
lauric fats which may be hydrogenated in an unspecified manner. 

In the process described In USP 4524086 partially hydrogenated palm kernel oil is used In a confectionery s 
couverture composition. No particulars are given of the method of hydrogenation. 

Soviet patent specification no. 604552 describes the hydrogenation of a blend of palm i<emel oil and other 
fats to an Iodine Value of 14 to 18 and randomising a blend of the product with further, substantially saturated 
non-lauric fats. 

EP 10857 describes a method of refining oils Inciuding coconut oils, by a combined process of 10 
hydrogenation of peroxides, aldehydes and ketones present, with column chromatography to remove poiar 
impurities from the unsaturated fatty oil. No further particulars are given of the treatment of lauric fats, nor of 
the characteristics of the product fat. 

Description of the invention 

It is surprising that the relatively smali amount of polyunsaturation in lauric fats, normally not more than 1 or 
20/0, and only occasionally as high as 50^. should result in material changes to the melting profile when the fat 
is selectively hydrogenated. However, absolute selectivity is never achieved and a limited conversion to stearic 
acid is unavoidable which in conjunction with the hardening effect of trans isomerisatlon under the influence of 
selective catalysts, produces a significant change In melting profile of the hydrogenated fat in relation to its 20 
performance In confectionery products. The present invention extends both to whole and fractionated lauric 
fats, whether olein fractions or stearin fractions, and their mixtures. A particularly valuable application of the 
invention Is In the provision of lauric fat compositions from palm kernel oil which closely resemble in melting 
performance and other attributes relevant to confectionery fats, the excellent characteristics in this respect of 
high quality coconut stearin. This latter fat is however obtained In relatively low yield by fractionation from 25 
coconut oil and is therefore expensive to produce. In contrast, palm kernel stearin obtained In substantially 
greater amount from palm kernel oil may be selectively hydrogenated to provide products in accordance with 
the invention which closely resemble coconut stearin and may be used as a substitute therefor. 

In terms of chemical composition, the hardened palm kernel fats should retain a substantial degree of the 
unsaturation of the unhydrogenated fat, reflected by a minimum Iodine Value 5, and for hardened palm kernel 30 
olein or hardened whole oil of at least 10. The Iodine Value of palm kennel oil itself varies from 15 to 23 
according to source and generally the fall in Iodine Value resulting from selective hydrogenation is preferably 1 
to 5 units. Correspondingly the stearic acid content of the hardened palm kernel oil should not substantially 
Increase. Expressed as a percentage of total fatty acids palm kernel oil contains approximately 2 to 4% stearic 
acid, and that of the hardened palm kernel fats of the invention should be 1 to 60/o on the same basis. 35 
Alternatively expressed, there should be more unsaturated than saturated Cia acid present: preferably frorri 
60 to 900/0 originally present remaining unsaturated. 

In physical terms the hardened palm kernel products of the invention should preferably exhibit SCI values at 
20 and 30** C of at least 70 and at most 5, more preferably from 75 to 90 and 0 to 3. Preferably blends of palm 
kernel fat according to the invention contain 30-70: 70-30 parts by weight of each. 40 

A wide range of selective catalysts is available suitable for use in the process of this invention . for example 
nickel supported on a diatomaceous earth support and sulphur-treated to provide selectivity. 

Sulphur treatment may be effected by pre-use of the catalyst to hydrogenate oils and fats containing 
sulphur, for example rapeseed oil. Alternatively sulphur may be added to the lauric fat in appropriately small 
quantities for the purpose. ^ 

The invention also relates to blends of selectively lauric fats with other fats, particularly othe riauric fats, 
preferably In the proportions by weight of from approximately 1:2 to approximately 2:1, especially in 
approximately equal proportions of each component of the blend. More preferably the blends are composed 
of palm kernel oil or its fractions In which at least some of the components are selectively hydrogenerated and 
more particularly the remainder are non-selectively hydrogenated. 50 

The invention also provides a process for the preparation of a substitute fat for coconut oil comprising 
selectively hardening palm kernel oil under the influence of a selective hydrogenation catalyst and under 
isomerisatlon conditions until at least 25<yb of the total unsaturated fatty acid residues of the fat are Isomerised 
to trans acid. 

55 

Example 

Palm kemel oil having an Iodine Value of 18 was pressed to recover a stearin fraction having an Iodine Value 
of 8. Each was selectively hydrogenated in 2 kilogramm batches with stirring at 190^C and 2 to 3 bar pressure , 
in the presence of approximately O.50/0 by weight of the oil, of the selective hydrogenation nickel catalyst 
PRICAT 9908 supplied by Unlchema International. Pressure was increased to about 3 bar over an hour, and 60 
this was maintained for another 2 or 3 hours. Tests showed, however, that the reaction was substantially 
complete within 2 hours. The treated oil was recovered conventionally. 

Further particulars are given in the accompanying Table which Includes data on blends of the fats In.equal 
proportions, except where indicated for the blend In the last entry In the FAT column. The last two entries in the 
FAT column were obtained by co-hardening as Indicated. The date for coconut stearin is included for 65 
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comparison, the blends showing excellent comparison with It. 

Biscuits coated with the blended table were pronounced virtually Indistinguishable in organoleptic response 
and handle to similar coatings prepared from the coconut stearin. The selectively hardened palm kernel olein 
(hPKf) was found to be an excellent alternative to palm kernel oil non-selectively hardened to a slip melting 
5 point of 35*" C. Blends of approximately two parts per part. 
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Claims 

5 

1. Fat suitable for use in confectionery; comprising tiardened iauric fat tlie unsaturated- fatty acid 
content of which comprises at least 26P/b.trans acid. . ; j 

2. Fat according to claim 1 the trans acid content of which is in substantial equilibrium with the cis acid 
10 content thereof. 

3. Fat according to claims 1 or 2 containing more unsaturated than saturated Ci8 acid. 

4. Fat according to any of the preceding claims having an Iodine Value of at least 5. 

5. Hardened palm kernel oil according to any of the preceding claims containing 60-9(WAa of the 
unsaturated acid content of the unhardened oil. V'' 

15 6. Hardened palm kernel oil according to any of the preceding claims having an Iodine Value of at least 

10. ' 

7. Hardened psLim kernei oil according to any of the preceding claims having an Iodine Value 1 to 5 units 
belowthe unhardened oil. . * 

8. Hardened palm kernel oil according'to any of the preceding claims having stearic acid content 1 to 
20 60/0 greater than the unhardened oil. 

9. Hardened palm kernel oil according to any of the preceding claims having SCI values of at least 70 at 
20° C and at most 5 at 30** C, 

10. Blend comprising fat as claimed In any 6f the preceding claims in a weight proportion from 
approximately 1:2 to approxinriately 2:1 with another fat. v :. ; 

25 11. Blend according to claim 10 in which the other fat is unhydrogenated: or non-selectively 

hydrogenated. 

12. Blend according to claim 10 or 1 1 consisting of palm kernel fats. . 

13. Fat blend comprising selectively hardened palm kernel oil and palm kernel stearin in the range of 
proportions 70:30 to 30:70 in accordance with any of the preceding claims. 

30 14. Confectionery compositions cbmprisingJauric fats as claimed In any of the preceding claims. 

15. Method of preparing fats suitable for use In confectionery comprising hydrogenating Iauric fats under 
the influence of a selective catalyst under isomerfsaf ion conditions wherein at least 25<Vo by weight of the 
total unsaturated fatty acid residues of the fat are isomerised to trans acid. 
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